The use of P 32 intravenously in the detection of intraocular tumors was first reported by Thomas, Krohmer and Storaasli, 4 who published findings in eight cases in 1952. Others have since reported their experiences. 5 -7 TECHNIC P 32 is used because it emits a beta radiation that easily can be detected with a Geiger countcr. The average range of these beta rays in penetration of tissue is 2 mm., although the most penetrating may travel as deep as 6 mm. The half-life of the isotope is 14.3 days.
Eyes were anesthetized with 0.5 per cent tetracaine (pontocaine) hydrochloride. Five-hundred microcuries (0.5 millicuries) of sterile P 32 (in saline solution) was then injected intravenously and counts were started immediately over the suspected area, and a corresponding area in the unaffected eye. An end-window Geiger tube of 6-mm. diameter was used and held directly against the sclera ( fig. 1 ). One must be careful not to hold the Geiger tube over a rectus muscle, as this will have the undesirable effect of artificially increasing the count. Haigh and Reiss 8 have shown that intravenous P 32 shows its greatest concentration in the uveal tract and rectus muscles soon after injection, and then levels off and finally gradually falls in concentration as the tracer is removed from the blood. Localization of the suspected lesion by ophthalmoscopic examination is important before starting the test, so that the counter can be applied as nearly as possible over the lesion site.
Counts on the Geiger scaler were taken for one hour at one-minute intervals. In some cases counts over both eyes were also taken after 24 hours, since the diagnosis of neoplasm is definitely indicated if the higher uptake in the affected eye is maintained for 24 hours.
The concentration of P 32 in tumor tissue is illustrated by a radioautograph Fig. 2 . Radioautograph illustrating the concentration of P 32 in tumor tissue.
( fig. 2 ). Just what factors produce the increased count in a tumor are not known. One seems to be increased metabolic activity (phosphate turnover) of the nucleoproteins of the tumor; another may be vascularity of the tumor. Bettman and Fellows 6 have shown that vascularity is one important factor; they reported a higher count in a portion of a melanoma that was extremely vascular as compared with that in a much less vascular part of the same tumor.
RESULTS
A total of 24 cases was studied. The clinical diagnosis and the positive or negative character of the selective uptake ratio for each case are listed in the table. The selective uptake ratio was recorded as the ratio of the count in the affected eye to that over a corresponding area in the unaffected eye. Roughly two thirds (seven of ten) of the melanosarcomas initially had a positive P 32 uptake ratio that remained high at the end of 24 hours. Three cases of melanosarcoma had low uptake ratios that were considered not diagnostic. in these three cases were small and posteriorly situated. One retinoblastoma had a strongly positive uptake ratio initially and at the end of 24 hours. One metastatic carcinoma initially had a strongly positive uptake ratio. One falsely positive initial result was recorded from a retinal detachment with massive hemorrhage. Observations were not done at 24 hours in these two cases. The 11 remaining were cases of non-neoplastic lesions showing no abnormal distribution of P 32 .
Krohmer and his associates 7 state from their figures on anterior segment lesions that a selective uptake ratio of 1.4 or higher is very suggestive of tumor, while a selective uptake ratio of less than 1. process. When a tumor is located posteriorly, it is relatively inaccessible and it is difficult to place the counter in close apposition to it, so that selective uptake ratios are elevated over the eye, but only moderately so. This is demonstrated by comparison of figures 3 and 4. Figure 3 illustrates the uptake ratios of a melanosarcoma of the ciliary body which had an initial selective P 32 uptake ratio of 1.3 rising to 2.4 at 24 hours. Figure 4 shows the uptake ratios of a posterior malignant melanoma. Here, the initial selective uptake ratio was 1.4 and at 24 hours 1.2. Figure 5 shows nearly equal uptakes in the affected and unaffected eyes of a patient having retinal detachment. Figure 6 shows a strongly positive P 32 uptake of radiation by a metastatic lesion of bronchogenic carcinoma. Figure 7 is a composite chart that illustrates the selective uptake ratios of four lesions. The ratio of 2.4 at the end of 24 hours of the anterior segment melanoma is clear evidence of a neoplastic process. The ratio of 1.2 of the posterior segment melanoma is a moderate elevation, and the ratio of 1.1 of the non-neoplastic lesion (retinal detachment) is not significant. The metastatic carcinoma had a higher selective uptake ratio than that of a primary tumor of the eye.
APPLICATIONS
In all suspected cases of intraocular neoplasm, and in certain cases of retinal detachment, especially when a tear is lacking, this test is indicated.
Intravenous P 32 may be of diagnostic aid in one-eyed persons if the lesion is so placed that counts can be made over comparable affected and unaffected areas in the same eye.
SUMMARY
Twenty-four intraocular lesions were examined by Geiger counter after intravenous injection of P 32 . Non-neoplastic lesions (11) caused no inequality in localization of P 32 . A significant increase in uptake of P 32 was observed over nine lesions in eyes affected by malignant neoplasms. No significant increase was detected in three cases of melanosarcoma, apparently because the site of the tumor could not be approached with the counter.
It would appear from these results that P 32 is a useful diagnostic aid in intraocular tumors, especially when the lesions involve the anterior half of the eye where a positive finding with P 32 is of utmost importance. However, if the lesion involves the posterior half of the eye, a negative result does not rule out the presence of tumor, and for diagnosis one must still rely upon clinical findings and observations.
